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DETAILED ACTION 

Preliminary Amendment received December 15 th , 2005, has been acknowledged. 

Specification 

1 . The specification is objected to because of the following informalities: 

(1) Paragraph [0014], line 3, on page 6, "the" before "at least" should be deleted, 
the examiner suggest inserting "the" between "at least" and "one", the same informality 
was found in paragraph [0016], line 3, paragraph [0018], line 2, and paragraph [0019], 
line 4. 

(2) Paragraph [0017], line 2, on page 7, "[the]" should be deleted. 

(3) The statement regarding federally sponsored research should be inserted 
in the specification before the summary of the invention. 

Appropriate correction is required. 

Claim Objections 

2. Claims 9-10 are objected to because of the following informalities: 

(1) Claim 9, line 7, "a nodule contrast" should be changed to "the nodule 
contrast" 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claim 4 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was 
not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The matched filter and ring-average filter was not 
described in the specification. Therefore the examiner will use the interpretation of each 
filter based on the definition in dictionary. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

6. Where applicant acts as his or her own lexicographer to specifically define a term 
of a claim contrary to its ordinary meaning, the written description must clearly redefine 
the claim term and set forth the uncommon definition so as to put one reasonably skilled 
in the art on notice that the applicant intended to so redefine that claim term. Process 
Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. 
Cir. 1999). The term "a matched filter" in claim 4 is used by the claim to mean "to 
enhance the image", while the accepted meaning is "to compare favorably with". Also 
the term "a ring-average filter" in claim 4 is used by the claim to mean "to suppress the 
image", while the accepted meaning is "for ring: circular line, figure, or object, and for 
average: an estimation of. The term is indefinite because the specification does not 
clearly redefine the term. 
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Claim Rejections - 35 USC § 101 

7. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

8. Claim 16 is rejected under U.S.C. 101 because the claimed invention is directed 
to non- statutory subject matter. 

In claim 16, a "computer program" is being recited; however, computer program 
would reasonably be interpreted by one of ordinary skill in the art as software, pre se. 
This subject matter is not limited to that which falls within a statutory category of 
invention because it is limited to a process, machine, manufacture, or a composition of 
matter. Software is a function descriptive material and function descriptive material is 
non-statutory subject matter. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. Claims 1,2,4,9-10,13-14,16 and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Xu et al. (US 6,141 ,437). 

(1 ) Regarding claim 1,16 and 1 7: 
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As shown in figure 3, Xu et al. disclose a method for detecting at least one 
nodule in a medical image comprising (column 2, line 22-23): 

identifying, in said medical image, an anatomical region corresponding to at least a 
portion of an organ of interest (column 7, line 4-6), (the examiner interpreted that the 
simplification of the normal anatomic background as the identification of anatomical 
region in medical image) 

filtering said medical image to obtain a difference image (column 7, line 49-50) 
detecting, in said difference image, a first plurality of nodule candidates within said 
anatomical region (figure 13(a)-13(d), column 7, line 6-8) 

calculating respective nodule feature values of said first plurality of nodule candidates 
based on image pixel values of at least one of said medical image and said difference 
image (column 7, line 10-11) 

removing false positive nodule candidates from said first plurality of nodule candidates 
based on said respective nodule feature values to obtain a second plurality of nodule 
candidates (column 7, line 12-15), 

determining said at least one nodule by classifying each of said second plurality of 
nodule candidates as a nodule or a non-nodule based on at least one of said image 
pixel values and said respective nodule feature values (column 7, line 8-10). 
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(2) Regarding claim 2: 

The method of claim 1 , wherein the identifying step comprises: 
forming a histogram of gray values of pixels in said medical image (column 3, line 6-8) 
determining a gray-level threshold using said histogram (column 3, line 8-10) 
identifying an outline of said anatomical region using said gray-level threshold (column 
3, line 11-12) 

(3) Regarding claim 4: 

The method of claim 1 , wherein the filtering step comprises: 
filtering said medical image using a matched filter to obtain a nodule-enhanced image 
(column 7, line 52-55) 

filtering said medical image using a ring-average filter to obtain a nodule-suppressed 
image (column 7, line 55-58), 

subtracting said nodule-suppressed image from said nodule-enhanced image to obtain 
said difference image (column 7, line 60-62). 

(4) Regarding claim 9: 

The method of claim 1, wherein the calculating step comprises: 
determining, for each candidate nodule in said first plurality of candidate nodules, at 
least one respective morphological feature value (column 2, line 41-41), including at 
least one of effective diameter, circularity, and irregularity (column 3, line 15-16) 
determining, for each candidate nodule in said first plurality of candidate nodules, at 
least one respective gray level feature value, including at least one of a nodule contrast 
in said difference image, the nodule contrast in said medical image, the nodule contrast 
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of a nodule outer region, and a standard deviation of said nodule outer region (column 
3, line 13-15). 

(5) Regarding claim 10: 

The method of claim 9, wherein the removing step comprises: 
removing false positive nodule candidates from said first plurality of nodule candidates 
based on said at least one respective morphological feature (column 2, line 41-46) 
value and said at least one respective gray level feature value (column 2, line 37-41 ) 

(6) Regarding claim 13: 

The method of claim 1 , wherein the determining step comprises: 
determining said at least one nodule from said second plurality of nodule candidates 
based on said image pixel values using a Multi-MTANN (Massive Training Artificial 
Neural Network) (column 2, line 46-57), (the examiner interpreted the usage of Artificial 
Neural Network AAN as a multi massive training Artificial Neural Network MTANN, since 
it's using two hundred PA chest radiographs, (see the abstract)) 

(7) Regarding claim 14: 

The method of claim 13, wherein the determining step comprises: 
training a plurality of MTANNs to distinguish nodules from a respective type of non- 
nodules (column 7, line 13-15); and 

classifying, based on said image pixel values, said second plurality of nodule 
candidates using said plurality of trained MTANNs to obtain said at least one nodule 
(column 7, line 8-10, and line 20-24). 
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Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu et al. 
in view of Suzuki et al. (US 6,754,380) 

Xu et al. disclose all the subject matter as in claim 1 above. 

However, Xu et al. does not disclose the method for identifying, in a low-dose 
computed tomographic (LDCT) image, a lung region of the subject as recited in claim 3. 

Suzuki et al. teaches a method of training massive training artificial neural 
network (MTANN) for the detection of abnormalities in medical images where a lung 
region of the subject were identified, in low-dose computed tomographic (LDCT) image 
(column 7, line 28-30). 

One of ordinary skill in the art would have clearly recognized the usage of a low- 
dose computed tomographic (LDCT) image for identifying a lung region of the subject 
(Abstract, line 10-12, column 1, line 25-29). Therefore it would have been obvious to 
one of ordinary skill in the art at the time of invention to combine the system of Suzuki et 
al. where a lung region were identified by using a low-dose computed tomographic 
image in the system of Xu et al. because such feature may be applied to virtually any 
field in which a target pattern must be distinguished from other pattern in images. For 
example, it may be applied to those fields, in addition to the medical imaging application 



Application/Control Number: 10/767,342 Page 9 

Art Unit: 2609 

such as: detection of traffic signals pedestrian, and other obstacles in road images, 
detection of eyes, mouth, and nose in facial image, detection of weather pattern 
structures such as rain, clouds, and thunderstorms, incipient tornadoes or hurricanes 
from satellite or high aircraft images. (Column 22, line 51-59, and column 23, line 5-8). 

13. Claim 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Xu et 
al. in view of Romsdahl et al. (USPGPUB 2002/0141627) 
(1) Regarding claim 5: 

Xu et al. disclose all the subject matter as in claim 1 above. 

However, Xu et al. does not disclose a method, where the detecting step 
comprise the forming of initial regions within the anatomical region; selecting the first 
plurality of nodule candidate based on the initial region, where each nodule candidate 
have respective nodule region including on of the initial region; and determining the 
respective nodule region of each nodule candidate in the first plurality of nodule 
candidates using region growing as recited in claim 5. 

Romsdahl et al. teach a system and method of density nodules detection in 3-D 
digital images where the initial regions within the anatomical region is formed 
(paragraph [0037], line 5-6), and the first plurality of nodule candidates are selected 
based on initial regions (paragraph [0037], line 3-5), and determining the respective 
nodule regions of each nodule candidate in the first plurality of nodule candidate using 
region growing (paragraph [0047], line 4-8). 
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One of ordinary skill in the art would have clearly recognized the forming of initial 
regions within the anatomical region (paragraph [0015], line 1-2), selecting the first 
plurality of nodule candidates based on the initial region (paragraph [0037], line 3-5), 
and determining the respective nodule regions of each nodule candidate in the first 
plurality of nodule candidate using region growing (paragraph [0047], line 5-6). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the system of Romsdahl et al. where the initial regions were 
formed within the anatomical region in the system of Xu et al. because such feature 
provides a nodule detection process and system that is adaptable for a large range of 
anatomical regions for processing yet is fast enough to permit use of the CAD system in 
clinical radiology environment (paragraph [0017], line 14-18) as well as it has 
computational efficiency and accuracy of high priority to satisfy the throughput 
requirements of any digital processing method or system (paragraph [0016], line 8-10). 

(2) Regarding claim 6: 

Xu et al. further disclose the method, where the histogram of gray values of 
pixels is formed in the difference image (column 3, line 5-8); and determining the initial 
regions using multiple-gray-level thresholding of the histogram (column 3, line 8-12) 

(3) Regarding claim 7: 

Xu et al. further disclose the method for calculating respective effective diameter 
and circularity values for each of the initial regions (column 3, line 13-16), and selecting 
the first plurality of candidates nodules based on the respective effective diameter and 
circularity values of each of the initial regions (column 3, line 18-24) 
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14. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Xu et al. in view of Doi et al. (USPGPUB 2002/0172403) 
(1) Regarding claim 11: 

Xu et al. disclose all the subject matter as in claim 1 above. 

However, Xu et al. does not disclose the method for determining at least one 
interior and an exterior feature value, for each candidate nodule, including one of an 
average pixel value, full width at half maximum (FWHM), and full width at tenth 
maximum (FWTH), based on pixel values in the interior and exterior region of each 
candidate nodule as recited in claim 1 1 . 

Doi et al. teach a an automated method for analyzing a nodule, where the 
calculating step include determining the interior feature value and exterior feature value 
for each nodule candidate, including one the average pixel value, full width at half 
maximum (FWHM), and full width tenth maximum (FWTM), bases on pixel values in the 
interior and exterior region of nodule candidate (paragraph [0069], line 4-9) 

One of ordinary skill in the art would have clearly recognized the determining of 
the interior and exterior feature value for each nodule candidate based on pixel values 
on the interior and exterior region of nodule candidate (paragraph [0069], line 1-9). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the system of Doi et al. for analyzing a nodule in the system of Xu 
et al. because such feature provides the analysis of the likelihood of malignancy in 
solitary pulmonary nodules on chest images, where manual identification of nodules is 
avoided or simplified (paragraph [0032], line 2-4), as well as such feature have CT 
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derived feature that will enable the identification of the substantial percentage of non- 
malignant tumors, by which the avoidance of biopsy or additional imaging can be 
avoided (paragraph [0099], line 5-8) 
(2) Regarding claim 12: 

Xu et al. further disclose the method, where the removing of false positive 
nodules candidates from the first plurality of nodule candidates (column 7, line 12-15), is 
based on at least one respective interior feature value (column 7, line 31-33), at least 
one exterior feature value, and the location of the nodule candidates within the 
anatomical region (column 7, line 4-6), (the examiner interpreted the normal anatomic 
background as the anatomical region) 

15. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu et al. 
in view of Reeves et al. (PGPUB 2003/0095696) 
(1 ) Regarding claim 1 5: 

Xu et al. disclose all the subject matter as in claim 1 above. 

However, Xu et al. does not disclose a method, where the determining step of at 
least one nodule from the second plurality of nodule candidates using a linear 
discriminant analysis, based on the respective feature values as recited in claim 15. 

Reeves et al. teach system, method and apparatus for small pulmonary nodule 
computer aided diagnosis from computed tomography scans, where at least one nodule 
from the second plurality of nodule candidates is determined using a linear discriminant 
analysis, based on nodule feature values (paragraph [0006], line 3-4). 
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One of ordinary skill in the art would have clearly recognized the determining of 
at least one nodule from the plurality of nodule candidates based on nodule feature 
values, using a linear discriminant analysis (paragraph [0107], line 7-8). Therefore it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
combine the method of Reeves et al. where at least one nodule is determined from 
plurality of nodule candidates using a linear discriminant analysis in the system of Xu et 
al. because such feature focuses in the analysis of small pulmonary nodules that are 
less than 1 centimeter, as well as it's also suitable for larger nodules analysis 
(paragraph [0010], line 12-15), so it's very accurate method for determining a nodule 
features either for big or small nodules. 

Allowable Subject Matter 

16. Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

17. The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record Xu et al. and Romsdahl et al. does not teach or suggest 
determining the nodule region of each candidate based on respective differences 
between the first morphological image feature and the second morphological images 
feature. 
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Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kaufman et al. (USPGPUB 2003/0028401) disclose a method, 
database, and software code for generating a customizable body report. 

Ginger et al. (USPGPUB 2004/0101 181) disclose an automated method for determining 
prognosis based on an analysis of abnormality (lesion) feature obtain from a medical 
image data of a patient. 

19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amara Abdi whose telephone number is (571) 270- 
1670. The examiner can normally be reached on Monday through Friday 7:30 Am to 
5:00 PMET.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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